Sucrose incubation increases freezing tolerance of asparagus (Asparagus officinalis L.) embryogenic cell suspensions.
The freezing tolerance of asparagus (Asparagus officinalis L.) embryogenic cells, as determined by electrolyte leakage, was increased by the incubation of samples in medium containing 0.8 M sucrose. To elucidate the mechanism involved, we investigated the changes in soluble carbohydrates, cell ultrastructure and proteins accompanying the increase in freezing tolerance following incubation in sugar-rich medium. During sugar incubation, the intracellular sucrose content increased from 67 mol g-1FW to 429 mol g-1FW; it was also metabolized into fructose and glucose, as determined by high-performance liquid chromatography. Microscopy revealed that sugar incubation induced plasmolysis of embryogenic cells and drastic changes in cell ultrastructure with the appearance of rough endoplasmic reticulum (rER). Furthermore, immunoblotting analysis with anti-dehydrin antiserum revealed that a dehydrin-like protein appeared only when maximal freezing tolerance was induced by sugar incubation. These results suggest that freezing tolerance of asparagus embryogenic cells is increased by a complex mechanism involving notably changes in cell ultrastructure and accumulation of certain sugars and proteins during sugar incubation.